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The changing face

of the earth

Forces deep within the earth cause the movement of tectonic plates,
which in turn create new landforms. Without these new landforms,
the earth’s surface would have long ago been reduced toa flat,
featureless plain—worn down by the processes of weathering

and erosion.

late movements

Plate tectonics Typesof p

The earth’s thin crust is broken into eight vast segments Each of the earth’s plates moves in a different way, as:
or plates (and several smaller plates) that travel e aconvergentplate boundary(towards each other)
slowly across the face of the planet ata rate of about o adivergent plate boundary (away from each other) or
15 centimetres per year. This movement is caused by o atransform plate boundary (past each other).
currents deep within the earth’s liquid mantle (shown in
Figure 1.1). This process is known as plate tectonics, 0T The places where the plates meetare known as plate
continental drift. ~margins. These aré often areas of great stréss and
activity. Many of the earth’s earthquakes, volcanoes
Continents on the move and fold mountains are located at the plate margins.
Scientists believe that all the earth’s continents Figure 1.2 shows the location of the earth’s plates and
were once part of one large supercontinent, known the directions in which they are moving.
as Pangaea (a Greek word meaning ‘all lands’).
Pangaea consisted of tWO imain areas: Gondwanaland Conver gent plate boundarv
(Australia, Antarctica, Africa, India and South America) Collision plate margins
and Laurasia (Asia, Europe Greenland and North When two plates made of continental crust move ‘
America). These two main areas began to move apart towards one another they create a collision zone, as 3
and break up about 200 million years ago- Over time shown in Figure 1.3. Because neither plate can sink
they ‘drifted’ to their present locations. beneath the other, their crusts crumple upwards t0

form fold mountains. The Himalaya (se€ Figure 1.4),
nner core formed as a result of the collision between the Indian
2‘;{;%‘;‘;‘?:\%;;"{;‘{:} L) Mantle and Eurasian plates, is an example of a fold mountain

Athick layer of system. Sometimes pressure builds up over time.

Quter core
Molten iron and nickel semi-molten rocks that - - i
2100 km thick slowly move in Eventually the crust breaks, sending out shockwaves 111

conveetion currents

the form of an earthquake.

pID YOU KNOW?

At 8880 metres above sea level, Mt Everest is the highest point
on the earth’s surface. 1t is not, however, the world’s highest
mountain. From base to peak, Mauna Kea on Hawail measuresf
10023 metres, 5818 metres of which is below the Pacific Oceatt

Crust .
The earth’s brittle crust Active zoné
extends 5-50kn e s,
below its surface Plates past and away from
Huge segments of the each other
earth’s crust 5

@ The internal structure of the earth
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4 Continental plates of the world and the boundaries
between them

The Himalayan Mountains are still increasing in

height as the Indian Plate moves into the Eurasian

Plate at a rate of about 5 centimetres a year.




Destructive plate margins

Destructive plate margins occur where a plate made

of heavy (dense) oceanic Crust moves towards a plate
consisting of lighter (less dense) continental crust. The
heavier oceanic crust is forced down under the lighter
continental crust, forming a deep-sea trench (shown in
Figure 1.5).

As the oceanic crust pushes beneath the continental
crust, it melts. This is partly due to the friction that
builds up between the two plates and partly due to the
increase in temperature as it reaches the earth’s mantle.
This creates magma, which can escape to the surface
along lines of weakness in the earth’s crust, called faults,
to form a volcano. Volcanic eruptions at destructive
plate margins can be very violent.

Because the plates do not slide smoothly past each
other, there is often an enormous build-up of pressure.
If the crust breaks, shock waves are sent outinall
directions, causing an earthquake.

@ A destructive plate margin
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Constructive plate margins

When two plates move away from each other, magma
rises from the mantle to form new crust. This creates a
line of underwater volcanoes along what is called a mid-
ocean ridge. Sometimes these volcanoes become large
enough to emerge above sea level as volcanic islands.
The Mid-Atlantic Ridge, shown in Figure 1.6—formed
by the separation of the North American and Eurasian
plates—is an example of a constructive zone.

Constructive margins can also be found on land. The
East African Rift Valley (see Figure 1.7) continues to
widen, with new land being created on the floor of
the valley.

Transform plate boundary

Conservative plate margins
Conservative plate margins occur where two plates move
past one another. The San Andreas Fault in California, for
example, marks the point at which the North American

Volcanic eruption

Magma rises towards
the surface

SOUTH AMERICAN PLATE
(continental crust)

s Oceanic crust melts due to friction and
heat from mantle and creates magma

@ The Mid-Atlantic

Ridge was formed
by the separation of
the North Americafl
and Eurasian
plates. Each year
the Atlantic Ocean
widens by about
3 centimetres.




and Pacific plates meet. Although the two plates are
moving in the same direction, the Pacific Plate is moving
faster, causing the plate margins to ‘grind’ past each
other. The tensions between the two plates build up
over time. When this tension is suddenly released an
earthquake occurs. Minor earthquakes occur almost
daily along the fault, but major earthquakes, causing
loss of life and destruction of property, are less frequent.
The last major earthquake was the 1994 Northbridge
earthquake. It measured 6.6 on the old Richter scale and
killed 60 people (see Figure 1.8).

; 7/} The Great Rift Valley in eastern Africa was formed
through the rifting (tearing apart) and separation of
the African, Arabian and Indian tectonic plates.
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- A Active volcano

in the movement of the earth’s crust. Explain the
Causes of this movement.
Name the types of plate margins.
e Describe what happens to the earth’s crust in a
- collision zone.
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Sl'aphical skills
tudy Figure 1.2.
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California’s San Andreas Fault: a conservative
plate margin

N
“\X_NORTH AMERICAN
' PLATE moving north-
\\(Jest by 1 cm per year
\

Large earthquakes near
the San Andreas Fault

(@) San Francisco 1906
(2 San Fernando 1971
(3 Coalinga 1983
(@ San Francisco/
Loma Prieta 1989
(® Northridge 1994
San Andreas Fault ==

a Name two plates that are colliding, moving
towards each other, moving away from each other
and moving past each other.

b Discuss the plate that is moving the greatest
number of millimetres per year.

5 Study Figures 1.3 and 1.5. Write a paragraph

comparing the formation of the Andes Mountains
and the Himalayan mountain range.

6 Study Figure 1.8. Explain why parts of California
experience earthquakes.
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